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[Page (2) bottom right col. line 16 — page (3) bottom left col. line 7] 
[Examples] 

In the following, an example of the present invention will be 
described referring to FIG. 1 to FIG. 7. 

FIG. 1 is a sectional view when a flat speaker 20 is mounted to a flat 
television display apparatus 10 with a dielectric material 30 interposed 
therebetween. This dielectric material may be colored for improving a 
contrast. Vibrations from the flat speaker 20 are absorbed by this 
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dielectric material 30. In order to allow free vibrations in a direction 
perpendicular to a display screen (a transverse direction in FIG. l), a 
movable film indicated by numeral 40 is provided. 

FIG. 2 shows that the flat speaker 20 is curved to improve a sound 
quality as well as increase a speaker output. Numeral 100 denotes a space 
formed between the speaker 20 and the dielectric material 30. 

FIG. 3 shows that many curves are provided within the surface of 
the flat speaker in FIG. 2. 

FIG. 4 shows an example in which a solid material 60 such as vinyl 
is used for the dielectric material, which has a mesh structure with openings 
65 only in portions corresponding to Hght-emitting elements 50 for 
facilitating a stretching in the direction perpendicular to the display surface. 
As shown in the figure, when the display elements and the mesh structure 
of the dielectric material have the same period (pitch), the mesh structure of 
the dielectric material is not conspicuous, so that the display quality does 
not lower. 

FIG. 5 shows that a dielectric material 70 is formed into dots, which 
is also an example in which their period matches with that of the 
light— emitting elements. Also, the dielectric material 70 may be formed 
into dots on the light— emitting elements. 

It is preferable that these dielectric materials have an excellent 
elasticity for absorbing the vibrations from the flat speaker sufficiently. 
Also, these dielectric materials can be colored in black or the like, thereby 
increasing the contrast of the display. 

FIG. 6 illustrates an example in which four flat speakers 21, 22, 23, 
24 are provided. Since different sounds are emitted from right, left, top 
and bottom, a stereophonic effect enhances presence. 

FIG. 7 shows that transparent electrodes, which are part of the flat 
speaker, are provided on a flat plate of the flat television display apparatus 
so as to form the flat television and the flat speaker into one piece. In the 
figure, numeral 200 denotes a substrate of the flat display apparatus, and 
numeral 210 denotes a spacer. One transparent electrode 230 is provided 
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on a faceplate 220 and on an external side of the flat display apparatus. 
Numeral 240 denotes an organic piezoelectric element, and numeral 250 
denotes a protective film. 

Although FIG. 6 shows an example in which the four flat speakers 
are provided, it is also possible to increase the number of the flat speakers 
further and change the speakers to be operated according to an image to be 
displayed. In this way, in the case where a car cuts across the screen, for 
example, the speakers emitting the sound can be switched successively 
according to the movement of the car, thereby enhancing the presence of 
sound. Incidentally, in this case, the movement of the car can be detected 
from an image signal or from an intensity ratio of signals inputted to the 
right and left speakers if a received sound signal is stereophonic. 

***** 
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